Stereoselective dysmorphogenicity of the enantiomers of the valproic acid analogue 2-N-propyl-4-pentynoic acid (4-yn-VPA): cross-species evaluation in whole embryo culture.
We previously reported the in vitro differential stereoselective dysmorphogenic potential of the R(+) and S(-) enantiomers of 2n-propyl-4-pentynoic acid (4-yn-VPA) in mice. To determine whether this stereoselectivity is species specific, we evaluated the dysmorphogenic potential of these isomers as well as valproic acid (VPA) to gestational day 9 rat embryos using whole embryo culture (WEC). Aqueous solutions of the sodium salts of R-4-yn-VPA, S-4-yn-VPA, 50%R/ 50%S-4-yn-VPA or VPA were added to the culture medium to give 0, 0.075, 0.15, 0.3, 0.6, or 1.2 mmol/L and embryos were evaluated 48 hr later. The S-4-yn-VPA enantiomer gave clear concentration-dependent dysmorphology as well as effects on developmental score, somite number, crown rump length, and head length. Effects on rotation and defects of the neural tube, somites and heart were observed. Embryolethality was observed only at 1.2 mmol/L concentration. The R-4-yn-VPA enantiomer was neither embryo toxic nor dysmorphogenic at any concentration. VPA significantly reduced all parameters and was dysmorphogenic at the highest concentration but was not embryo lethal. The 50/50 mixture of R- and S-isomers appeared to elicit a degree of embryolethality and dysmorphology similar to VPA. The potency order for the four chemicals was S(-) > S(-)/R(+) = VPA > > > R(+), comparable to that observed in mice by either in vivo or in vitro exposure. These data demonstrate that the stereoselective dysmorphology for these enantiomers can be observed across species and is not related to maternal metabolism.